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Research Background and Interests 
 
   * Information Retrieval and Management 
   * Applied Machine Learning and Data Mining 
   * Text/Data Mining for Life Science 
   * Speech Processing and Multimedia Processing 
   * Artificial Intelligence and Pattern Recognition 
   * Natural Language Processing 
 
Education 
 
2000 – May 2006 (Estimated) Ph.D. Candidate, Carnegie Mellon University 
  Language Technology Institute, School of Computer Science 
• Advisor: Jamie Callan 
• Dissertation Title: Federated Text Search in Uncooperative Environment 
 
2000 – 2002 Master of Science, Carnegie Mellon University               
     Language Technology Institute, School of Computer Science 
 
1998 – 2000 Master of Science, Tsinghua University, Beijing, China 
     Department of Computer Science and Technology 
• Dissertation Title: Text-Independent Speaker Identification 
 
1993 – 1998 Bachelor of Science, Tsinghua University, Beijing, China 
  Department of Computer Science and Technology 
 
 
Publications 
 
Information Retrieval and Management: 
1. Luo  Si  and Jamie Callan. (2005). “CLEF2005: Multilingual Retrieval by Combining Multiple 
Multilingual Ranked Lists” In C. Peters(Ed.), Results of the CLEF2005 Cross-Language 
Evaluation Forum. (CLEF) 
2. Luo  Si and Jamie Callan. (2005). "Modeling Search Engine Effectiveness for Federated 
Search" In Proceedings of the Twenty Seventh Annual International ACM SIGIR Conference 
on Research and Development in Information Retrieval. ACM. (SIGIR) 
3. Luo  Si  and Jamie Callan. (2004). "Unified Utility Maximization Framework for Resource 
Selection" In Proceedings of the 13th International Conference on Information and 
Knowledge Management. ACM. (CIKM) (2004a) 4**.  Thi. T. Avrahami, Lawrence Yau, Luo Si and Jamie Callan. (In Press). “The FedLemur 
Project: Federated Search In the Real World” Journal of the American Society for 
Information Science and Technology. (JASIST) 
5. Luo  Si and Jamie Callan. (2004). Chapter: "The Effect of Database Size Distribution on 
Resource Selection Algorithms" In Distributed Multimedia Information Retrieval. LNCS 
2924, Springer (An extension of the SIGIR 2003 workshop paper) (LNCS) 
6.  Jesse Montgomery, Luo Si, Jamie Callan and David A. Evans. (2004). "Effect of Varying 
Number of Documents in Blind Feedback" In Proceedings of the Twenty Sixth Annual 
International ACM SIGIR Conference on Research and Development in Information 
Retrieval. ACM. (SIGIR) (2004b) (Poster) 
3**. Luo  Si  and Jamie Callan. (2003). "A Semi-Supervised Learning Method to Merge Search 
Engine Results" In ACM Transactions on Information Systems. 24(4). ACM. (TOIS)  
8. Luo  Si  and Jamie Callan. (2003). "Relevant Document Distribution Estimation Method for 
Resource Selection" In Proceedings of the Twenty Fifth Annual International ACM SIGIR 
Conference on Research and Development in Information Retrieval. ACM. (SIGIR)  
9. Luo  Si and Jamie Callan. (2003). "The Effect of Database Size Distribution on Resource 
Selection Algorithms" In SIGIR 2003 Workshop on Distributed Information Retrieval. 
Toronto, Canada: ACM.  (SIGIR Workshop)  
10. Luo Si, Jie Lu and Jamie Callan. (2003). "Distributed Information Retrieval with Skewed 
Database Size Distributions" In Proceedings of the NSF's National Conference on Digital 
Government Research. (Dg.O) 
11. Luo Si, Rong Jin, Jamie Callan and Paul Ogilvie. (2002). "A Language Model Framework 
for Resource Selection and Results Merging" In Proceedings of the 11th International 
Conference on Information and Knowledge Management. ACM.  (CIKM) 
12. Luo Si and Jamie Callan. (2002). "Using Sampled Data and Regression to Merge Search 
Engine Results" In Proceedings of the Twenty Fourth Annual International ACM SIGIR 
Conference on Research and Development in Information Retrieval. ACM.  (SIGIR) (2002a) 
13. Rong Jin, Luo Si, Alex G. Hauptmann and Jamie Callan. (2002). "Language Model for IR 
Using Collection Information" In Proceedings of the Twenty Fourth Annual International 
ACM SIGIR Conference on Research and Development in Information Retrieval. (SIGIR) 
(2002b) (Poster) 
Filtering, Data Mining and Machine Learning: 
14. Luo Si and Rong Jin. (2005). "Adjusting Mixture Weights of Gaussian Mixture Model via 
Regularized Probabilistic Latent Semantic Analysis" In Proceedings of the Ninth Pacific-Asia 
Conference on Knowledge Discovery and Data Mining. (PAKDD)  
5**.  Rong Jin, Luo Si, ChengXiang Zhai. (In Press). "A Study of Mixture Models for 
Collaborative Filtering" Journal of Information Retrieval. (JIR) 
16. Rong Jin, Joyce Y. Chai and Luo Si. (2005). “Learn to Weight Terms in Information 
Retrieval Using Category Information” In Proceedings of the Twenty Second International 
Conference on Machine Learning. (ICML) 
17. Luo Si and Rong Jin. (2004). "Unified Filtering by Combining Collaborative Filtering and 
Content-Based Filtering via Mixture Model and Exponential Model" In Proceedings of the 
13th International Conference on Information and Knowledge Management ACM. (CIKM) 
(2004b) (Poster) 
18. Rong Jin and Luo Si. (2004). "A Bayesian Approach toward Active Learning for 
Collaborative Filtering" In Proceedings of the Twentieth Conference on Uncertainty in 
Artificial Intelligence. (UAI) 19. Rong Jin, Joyce Zhai and Luo Si. (2004). “An Automated Weighting Scheme for 
Collaborative Filtering” In Proceedings of the Twenty Sixth Annual International ACM SIGIR 
Conference on Research and Development in Information Retrieval. ACM. (SIGIR) (2004a) 
20. Rong Jin and Luo Si (2004).  "A Study of Methods for Normalizing User Ratings in 
Collaborative Filtering" In Proceedings of the Twenty Sixth Annual International ACM SIGIR 
Conference on Research and Development in Information Retrieval. ACM. (SIGIR) (2004c) 
(Poster) 
21. Luo Si and Rong Jin. (2003). "Flexible Mixture Model for Collaborative Filtering" In 
Proceedings of the Twentieth International Conference on Machine Learning.  (ICML) 
(2003a) 
22. Rong Jin, Yan Liu, Luo Si, Jamie Carbonell and Alex Hauptmann. (2003). "A New Boosting 
Algorithm Using Input-Dependent Regularizer" In Proceedings of the Twentieth 
International Conference on Machine Learning.. (ICML) (2003b) 
23. Rong Jin, Luo Si, ChengXiang Zhai and Jamie Callan. (2003). "Collaborative Filtering with 
Decoupled Models for Preferences and Ratings" In Proceedings of the 12th International 
Conference on Information and Knowledge Management. ACM. (CIKM) 
24. Rong Jin, Luo Si and ChengXiang Zhai. (2003). "Preference-based Graphic Models for 
Collaborative Filtering" In Proceedings of the Nineteenth Conference on Uncertainty in 
Artificial Intelligence. (UAI) 
Text/Data Ming for Life Science: 
25. Luo Si and Tapas Kanungo (2005). “On the Use of Hierarch Information in Mapping Patents 
to Biomedical Ontologies” Technique Report, IBM (RJ10365) 
26. Luo Si, Tapas Kanungo and Xiangji Huang (2005). “Boosting Performance of Bio-Entity 
Recognition by Combining Results from Multiple Systems” Workshop on Data Mining in 
Bioinformatics. (BioKDD) 
27. Luo Si and Tapas Kanungo. (2005). “Thresholding Strategies for Text Classifiers: TREC-
2005 Biomedical Triage Task Experiments” In Proceedings of the 2005 Text REtrieval 
Conference (TREC) (2005a) 
28. Jimmy Huang, Ming Zhuo and Luo Si. (2005). “York University at TREC 2005: Genomic 
Track” In Proceedings of the 2005 Text REtrieval Conference (TREC) (2005b) 
Speech & Multimedia Retrieval: 
29**. Luo  Si, Rong Jin, Steven Choi and Michael R. Lyu. (In Press). “Collaborative Image 
Retrieval via Regularized Metric Learning” In ACM Multimedia Systems, Special Issue of 
Machine Learning Approaches to Multimedia Information Retrieval. (ACM: Multimedia 
System Journal) (MMSJ) 
30. Rong Jin, Joyce Chai and Luo Si. (2004). "Effective Automatic Image Annotation via a 
Coherent Language Model and Active Learning" In Proceedings of the Twentieth Annual 
ACM International Conference on Multimedia. (ACM: Multimedia) 
31. Luo Si and Qixiu Hu. (2000). "Two-Stage Speaker Identification System Based On VQ and 
NBDGMM" ICSLP 2000. (6th International Conference on Spoken Language Processing).  
(ICLSP) 
32. Luo Si, Qixiu Hu and Qin Jin. (1999). "Speaker Identification via FVC" ISSPIS’99 (1999 
International Symposium on Signal Processing and Intelligent System).  (ISSPIS) 
33. Luo  Si, Qixiu Hu and Qin Jin. (1999).  "A Desirable Features Combination 
Method"  ISSPIS’99 (1999 International Symposium on Signal Processing and Intelligent 
System). (ISSPIS) 34. Qin, Jin, Luo Si and Qixiu Hu. (1998).  "A High-Performance Text-Independent Speaker 
Identification System Based On BCDM" ICSLP’1998. (5th International Conference on 
Spoken Language Processing).  (ICSLP) 
35. Luo Si, Qixiu Hu and Qin Jin. (1999).  "An Unsupervised Speaker Segmentation Method 
During Dialogue" Signal Processing, Vol.15. (Chinese)  
36. Luo Si, Qixiu Hu and Qin Jin. (1999). "A New Distance Estimation and Codebook Training 
Algorithm for Speaker Recognition" NCMT’1999. (8th National Conference on Multimedia 
Technology). (Chinese)  
37. Qin Jin, Qixiu Hu and Luo Si. (1999). "A New Set of Feathers Based on Non-All-Pole 
Model" Ncmmsc’1998 (5th National Conference on Man-Machine Speech Communication). 
(Chinese)  
38. Luo Si, Qixiu Hu and Qin Jin. (1999). "Different Algorithms of BCDM for Speaker 
Identification" Ncmmsc’1998 (5th National Conference on Man-Machine Speech 
Communication). (Chinese)  
39. Qixiu Hu and Luo Si. (1997). "A New Noise Reduction Algorithm" NCCIIIA’1997 (3rd 
National Conference of Intelligent Interface and Intelligent Application). (Chinese)  
Others: 
40. Luo  Si and Jamie Callan. (2001).  "A Statistical Model for Scientific Readability" In 
Proceedings of the 10th International Conference on Information and Knowledge 
Management ACM. (CIKM) (Short Paper) 
**: Journal Papers. 
 
Research Experience 
• 2000-Present Research Assistant, Carnegie Mellon University 
• 2005 June-Sep Summer Internship, IBM Almaden Research Lab 
• 2003 June Researcher, MITRE NRRC workshop. 
• 1995-2000 Research Assistant, Tsinghua University 
 
Teaching Experience 
• 2003: Teaching Assistant, School of Computer Science, Carnegie Mellon University 
  Course: “Information Retrieval” (11-741) 
• 1999: Teaching Assistant, Department of Computer Science and Technology, Tsinghua 
University, Bejing, China 
  Course: “Signal Processing and Applications” 
• 1999: Instructor, Wen Hui School, Beijing, China 
  Courses: “Computer Programming Languages” and “Database Applications” 
 
Professional Service 
• Program Committee, ACM SIGIR Conference, 2005 
• Session Chair, Conference on Information Knowledge Management (CIKM), 2003 
• Reviewer for Journal of Information Retrieval, 2004 
• Reviewer for ACM Transaction on Database Systems (TODS), 2005 
• Reviewer for International Journal of Data Mining and Bioinformatics, 2005 
• Reviewer for ACM SIGIR (Information Retrieval), 2005 
• Reviewer for ACM SIGCHI (Computer and Human Interface), 2006 
• Reviewer for International Conference of Machine Learning, 2005 
• Reviewer for ACM SIGKDD (Knowledge Discovery and Data Mining), 2004 • Reviewer for ACM CIKM (Information Knowledge Management), 2004 
• Reviewer for Asian Information Retrieval Symposium, 2004 
• Reviewer for European Information Retrieval, 2004 
• Reviewer for International Conference on Web Intelligence, 2005 
 
Invention Disclosures 
• Statistical Model for Estimating Web Page Readability (with Jamie Callan and Kevyn 
Collins-Thompson) (2003). Invention Disclosure. 
 
Selected Honors and Awards 
• 2004 Best Presentation Honorable Mention, Student Research Symposium, Language 
Technology Institute, Carnegie Mellon University 
• 2003 Graduate Conference Fellowship, Carnegie Mellon University 
• 2000 – 2004 Research Fellowship, School of Computer Science, Carnegie Mellon 
University 
• 1998 – 2000 Guan Huan Excellent Student Fellowship, Tsinghua University 
• 1998 Motorola Excellent Research Scholarship 
• 1998 National Excellent Student Research Award, China 
• 1993 – 1998 Excellent Student Fellowship, Tsinghua University 
 
 
Research Projects 
 
* Information Retrieval and Management 
 
• Federated Search (Distributed Information Retrieval): This is my dissertation work 
under the supervision of my advisor Prof. Jamie Callan. A large amount of valuable 
information cannot be crawled and searched by conventional search engines such as 
Google or AltaVista due to the reasons of intellectual property protection or frequent 
information update. Federated search provides the solution for searching this type of 
information hidden from conventional search engines. My research addresses the three 
main research problems within federated search: resource representation, resource 
selection and results merging. New algorithms have been proposed for estimating 
resource sizes, estimating probability distributions of relevant documents among 
resources, solving resource selection as a utility maximization problem, and finally 
merging document rankings retrieved by different search engines. Furthermore, a unified 
utility maximization framework was proposed to combine the range of solutions together 
to construct effective systems for different federated search applications. Particularly, the 
unified model has been utilized to incorporate the factor of search engine retrieval 
effectiveness into resource selection to better model real world applications. The new 
research is a significant improvement of the state-of-the-art.  
Related Publications: 2,3,4,5,7,8,9,10,11,12                
 
• FedLemur (FedStats) Project: This project provides a single interface to multiple 
Web sites of government agencies. It is a unified federated search solution for different 
government agencies that publish statistical information (e.g., crop forecasts, 
unemployment statistics) in text form. The algorithms that I developed for federated 
search were refined and implemented in this real world application. 
Related Publications: 4 
 
 • Cross-Lingual Information Retrieval: We participated in two tasks within Cross-
Language Evaluation Forum 2005: Multilingual Information Retrieval across eight 
languages and Results Merging for given bilingual ranked lists from eight languages. Our 
submissions ranked No.1. in both the Multilingual Retrieval task and the Results 
Merging task. We have proposed new algorithms based on combining evidence of 
multiple retrieval algorithms to improve multilingual retrieval accuracy. Empirical results 
demonstrated the advantage of the new methods.  
Related Publications: 1 
 
• Lemur Retrieval Toolkit: I participated in the development of the well-known Lemur 
toolkit for language modeling and information retrieval. Specifically, I designed and 
implemented some algorithms for the distributed information retrieval component. 
Reference: (www.cs.cmu.edu/~lemur) 
 
   * Filtering System 
 
• I developed new algorithms for collaborative filtering and content-based filtering. The 
explosive growth of information demands intelligent agents that can help users find out 
valuable information. Collaborative filtering makes recommendation to a specific user by 
the behavior of users with similar taste, while content based filtering analyzes the 
contents of items for the recommendation. The research has mainly focused on graphical 
models and Bayesian methods to improve the accuracy and efficiency of collaborative 
filtering systems. I have proposed the Flexible Mixture Model, Decouple Model for 
effectively modeling users’ preference and rating pattern, an active learning model for 
efficiently learning users’ interests. Furthermore, a unified approach to combine 
collaborative filtering and content-based filtering is proposed to utilize both rating 
information and content information to achieve better recommendation accuracy. 
Related Publications: 15,16,17,18,19,20,21,23,24 
 
   * Text/Data Mining for Life Science 
 
• Mapping Pharmaceutical Patents to Biomedical Ontology: Biomedical ontologies 
like MeSH, SNOMED and Gene Ontology have been created and used for analyzing and 
reasoning about diseases, symptoms etc. In this work we argue that the ontology 
representing patents is very valuable since it represents the intellectual property owned by 
businesses and also is a means of associating chemical and biological entities that impact 
human health. We created a tool that allows a user to map patents into the MeSH 
ontology and find related topics and discover relationships that would otherwise not been 
possible if one looked at patents in isolation. We designed statistical learning methods for 
the mapping. It has been shown that the performance of the mapping algorithm improves 
substantially when we incorporate the structure information of MeSH and patent 
ontologies. 
Related Publications: 25     
 
• Biomedical Named-Entity Detection: Biomedical named-entity recognition is a 
challenging task, as there is still a large accuracy gap between biomedical named-entity 
recognition and general newswire named-entity recognition. I proposed several Meta 
biomedical named-entity recognition algorithms based on probabilistic graphical models 
that combine recognition results of various recognition systems. The proposed algorithms 
were tested on the GENIA biomedical corpus to improve the F score from 0.72 by best 
individual system to 0.95 by the Meta entity recognition approach. Related Publications: 26 
 
• TREC Genomic Track: Advanced text information management helps biologists to 
digest the overwhelming mount of biological literature. I designed and developed text 
classifiers for biomedical triage tasks using Bayesian logistic regression and support 
vector machine methods during my internship at IBM’s Almaden research lab. The 
system achieved superior results in 2005 TREC genomic triage track. I have collaborated 
with researchers from York University to develop biomedical information retrieval 
system by proposing different query processing methods. The system ranked No. 1. in 
2005 TREC genomic ad hoc retrieval task.  
Related Publications: 27,28 
 
   * Machine Learning Techniques: 
 
Many algorithms of my previous research have been designed based on my interests of 
machine learning techniques such as graphical models, kernel methods, active learning, 
boosting and metric learning. 
Related Publications: 14,15,16,17,18,19,21,22,24,26,29,30 
 
   * Speech and Multimedia Processing 
 
• Collaborative Image Retrieval: Collaborative image retrieval improves image 
retrieval accuracy by utilizing the log data of users’ feedback that has been collected by 
CBIR systems in history, We proposed a novel metric learning approach, named 
“regularized metric learning”, which learns a distance metric by exploring the correlation 
between low-level image features and the log data of user relevance judgments. We 
formulated the proposed learning algorithm into a semi-definite programming problem. 
Experiments have shown that the new algorithm can substantially improve the retrieval 
accuracy than a baseline system using Euclidean distance metric. 
Related Publications: 29 
 
• Automatic Image Annotation: Most current image search engines like Google only 
search images by the keywords around them. This work proposes solid statistical method 
to analyze the content of images and assign the best text annotation. 
Related Publications: 30 
 
• Speaker Identification and Verification: Speech is one of the most obtainable human 
biocharacteristics. To detect speaker’s identity is one of the most important issues for 
security and human computer interface. The research develops new algorithms for text-
independent speaker identification and text-dependent speaker verification, which result 
in more effective and efficient speaker identification and verification systems. 
Related Publications: 31,32,33,34,35,36,37,38,39 
 
• Speech Recognition: Speech is one of most natural ways for human being to 
communicate with each other. I developed new algorithms for both small scale keyword 
recognition and large-scale continuous speech recognition. 
 
   * Natural Language Processing: 
 
• Web Page Readability: I proposed a new method of using statistical models to 
estimate the reading difficulty of Web pages. Language models are used to represent the 
content typically associated with different readability levels. Reading level classifiers are 
created as linear combinations of a language model and surface linguistic features. Experiments show that this new method is more accurate than the widely used Flesch -
Kincaid readability formula. 
Related Publications: 40 
 
• Name Entity Detection: To design more intelligent search engines that go beyond 
keyword matching, semantic information such as name entities is important. This work 
designs effective solution for name entity detection. Its performance is comparable with 
the commercial software of BBN’s IdentiFinder. 
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Associate Professor Jamie Callan (Advisor) 
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Carnegie Mellon University 
5000 Forbes Ave, PA 15213 
Tel: (412) 268-4525 
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